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t$B8 2000-331473 



«&m-r*> &&<o * * y -fe ;u i . 

ls<o h y TgCD 5 'Pte<t*>2 o<7) b 

3 0Vvf;h,jMcE«0«***yS61to 
[0 0 0 1 1 

[0 0 0 2] 

AM£fcv^) fctt, it»^E®Stt:i: U-C^K^tfco 
[0 0 0 3] MRAMtA'S, * * 9 'fe/H6:*J*i"65i 

3wefc*^*2iioi#* a i" a o ff jcsttffi:s^:r« 

*c*aE «: St L T 4 C 5 IciotRtS^t 
W(c^u-efo«9, *fe«»«r«o-CfcEft«»^R*>*t 



[0 0 0 4] MRAMIi, tt*^R«tt«:JBv*fc¥iffl* 

£*<&*JiEfclt«-*-Si:* (l) 
-C*>9. *fcl 015EW±^*#»*lsl»* s ' 5 I«l'Cfc« 
r£„ (2) *aW«E*UL*tT«-C*>5. 

litf^-cfcsii. O) ««»«so**y-t:/u 

Bt*fflUl*IBtt. *5*3triaDRAMi:raaK 

[0 0 0 5] L^Lft*s&aft*ffl<t**fCV^SE«* 
44 k bgS(DMRAMm -fe/^E&Wffi^K^W L 
fc* »*ttK«lfi6ta* (Anisotoropic 
Magneto— Res i s tance : Jt^TAMR^J 
SktKS.) &J8V*-O*5o (W^ttF e r r o e 1 e c 

tries, 116, 175 (1991) #RH) AMR 

||ifcfflv^E»«««*fflUW*-*att«-#fe^*«*C 
^(0 2 0~3 0%SS"C^)5o ^o"C, SS+ 

-S+m s S^t^f ^ l^#f)ti4v>^tt 

[0 0 0 6] CCO^^ftf^:i~57t^(C N E&ftaSS^tri 
UC, E*a«S6tJ»* (Giant Magneto 
-Resistance: »TGMRSb*^ KE) 

#»»^0»{k(OtB»ft^*#U-C«{ki-S. GMR 
3bJRS:^-r*^F (OTGMR$-r«ffl fefflV^MR 
AM-fer/^i: LTIi:. Pseudo Spin -V a 1 v 
e«3& I EEE Trans. Mag. , 3 

3, 3289 (1997) #Rg) , S^tt^W^^^ 
*i-*HJIJR«:fflV^fcfc«) (JiitflEEE Tran 
s. Comp. Pac. Manu. Tech. pt. 
A, 1 7, 3 7 3 (1 9 9 4) #«Q . *fcffl««tt» 
4rlf^Jh«?>JB(C«l^fcS p i n -V a 1 v e flSit^^rt* 
5 1><0 IEEE Trans. Mag. 33. 

3295 (1997) #S8) 3&^&ixTV>5 0 
[000 7] SfiGMRS^^ U"C^< -^V^ btl/TV^^ 
^8^|N i F e/Cu/CoHWZI)S^GMR 



(3) 



*#BB2 0 0 0-3 3 1 47 3 



s e w u do Spin -V a 1 v e«Mv^:MRA 

[0 0 0 8] L*»Uft**&— «iCGMR*-f^>*>— h« 

-ZA'iMXiOmmihk fc(C±*U 0. 2 5,/m'U- 
St»Cl 0%W*^o#^#?£-f -tnK±0ft+ 

[0 0 0 9] rag^fSfcft, GMRMi:^ 
9 , h >*/u3b* (Tunnel Magnet 

o-Resi stance; aTTMRMt B&I2) £: 
/£JBL.£ o tt5fi*^4Sfttv^. TMRSj;££^ 
^~^P CWTTMRSTy-irB&ffi) ii, itLt«l5S8 

&m/&mm/m 2 austtjia* & * 6 zugtiM $ 

MIL W»li8tt&JRJBcoa{k(Oft#ft<o*K«cltWLT 

il§Bttg^N iFe/C o7^<b&oT*5v, %££JB 
#A 1 2 O3 A»e>4ot»9, 

i Fe^b45h>^g^T1j:, 5 0 O e J£AT£>{g:& 

60 (IEEE Trans. Mag. , 3 3, 3 5 5 
3 (1 9 9 7) #f£) f*to*>. TMRjffli, GMR 

«t 9 <k v> 5 «J£* 

^o 0 TMRIif^fc^TIl, SSEIij&lSJB£: 

[0 0 10] TMR*fi»V^MRAMt^ 

l^t^ *fc?Sgc<DTMR3f^£-7 Ml ^/^^±{Cga 
SU ?T..?iJS(ca^ h7>y^^4:EtUfc{>(0 (#] 
J. Appl. Phys. f . 81, 3758 (19 
9 7) #RB) 36J«3SSttrv^. :itb«t m^fi 
Ui^(Di1?vMaEQ£it&LTt>, Kl^t^y^i 



ta»fc^3 0%«±, ir/u|gtai 0 k GfiS£{S£-r5 
£, ttiaDRAMiliietf^fS-f— y-f Xlt^WbiL 

[00 11] U»LWs&, ^».fc 9 
ii^5±-eiL TMR*f«:ffl^fcMRAMi:t*<^ 

^^jjiti: t^btiti^ (J. 
Appl. Phys. 8 1, 5 4 7 1 (1 9 9 
7) . ) . xyS? Ky-r^O#aEtt, (1) t^f yy 

£i:5 0 (2) ««>WtiimA*^FaP*i:ftO, )g£cD{fcS£ 

[0 0 12] Ztlb<0**!)±A'<DWimi£lZj:Q£.CZ> 
StfiSHttU DRAM, 777^^^!)^^^!) 

[0013] 

l*Wd**«fcLJ:5£-r5H«Il ±i£<S>J:?tc, TMR 
**&**Vlz/i'lzi£m't-&Z.blz±9 > «fflt^H 
t^SAMRa*, GMRJB*£JB^fc>^yiz/MCtt: 
-5t/uR*lii IfltS:** < 1 5 : i ^"Cl, MR AM 

4i:58Bitt***4ti-C«>9, DRAMi 

jSfe4r$b(c«»{kS-&Si, +5«c«»-y-rxjt^# 

[0 0 14] *J8Wl4±E*«fS:%«U-C**ftfct<0 
y ttB«:»f*-r 6 w i «: g « fc f «• 

[0 0 15] 

i omm* &&&>&m t m t h y r« 
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[0 0 161 $fc*3gWK£36m^yi£il<D|g2<7) 

[0 0 17] ^43, ttESWKtt^ahv+^ft^tfllrii 
■tZti8k<o h v rm<r> o *>, < £ t> 2 oo 

[0 0 18] fits. AfTE&BStii^m h ^****4:1IWt 

[0 0 19] *»M©*ia»cj:iitf» — o»E1t*A'K 
Sh^*A^^cD;bni^££i£'>£*5r £#<, 

l^fcgro&JfcScO^'J ifcttfcLT, ii&ii<k, iSiH» 

[oo2o] w*a*©fE*a<oy*y iittau 

[0 0 2 1] 3=fc, ^m^m^Xit. SBMlbV 
£#•5. {for. «HJ)QXP*tc*Jit5W*H±***<, S4 

[0022] i£K.&mtf-&mh>*>i'm'&^}s^x h> 



(C'fS^^CD^. fV®?DH#F^^, h >^/U8#r B 1ICtk'<+ 

mffi<OJf*£l2l-5;r£;JSr#, J: 9 -^Kififk^lIlS 
[0 0 2 3] 

*r#j»L-ctwi-rs. 

[00 2 4] (fgirolgltero^f®) *5S^c£5&^;>< 

* U =gHtf>1S l <n%m<DT&.m*m l J^SIl 4 £r#H8 LT 

!) t;HCl^f)n5Sltt#I h V^^f ? 1 0 

lit, ±Mt&mm \2t. *m&m&m \3t. tsr 
&mm ui, T6i5»Ktts 1 5 tA^/isag^-c« 

fig^ix-CVN^o t>ra^S£14Ji 1 3tt2oco»^8i««ca» 
P><C5±SRite»JB 1 2, TSPIfe^Sl 4lc<toT}**lx 

■c*3 o % =&iffe^e 12, i4 ^\,x±.U¥m i &.m 1 1 
ttfiai^Ktts i 3 h<r>T%&zTf*?$%m'&m \ztT 
u&&te.J§ i 5 1 (om^ft^fr y ^*A-m8fca 5 $fax3 

JH«!:*5±SI5I6»JB 1 2, TSUlfe^JB 1 4 £4f UT, ± 
1 1, <PM3UKttJf 1 3t5j:C5T«l5!fi«ffii 

[0025] ^Ffl^mttS 1 3 a«+#fc*vs*K«-c*> 
a^EBCZfe^lcJ: tj^ra^Ktt/S 1 3(cg| 

* U ^ If > © 1-1 * U fc**fl»tt *s»fi)t S *t 

[0 0 2 6] ftlw*HJScO^W#STMR^l 0© 
Si^*-fetCoV>-ca!'<-5. TSB^KttJi 1 5 6 n 
m»F eli, ^gJ¥ 3 nm<£>C o 1 F e iKi:ro2^K 



(5) 



^882 0 0 0- 3 3 1 4 7 3 



SftBJtftB 1 2±tCJK«l . 0nm(DAl 20 3 lH?:l:S 
^^y^ltffMStl^o ft^X'lgl3nni(OCo80 
P t 20 &S4»WSfifl£ttJBl 3 R«l. 

4 nm^A 1 2 O 3 X'<y *JK^fc£±Srfyfej*/i 1 2fc 
JBric^tlS. ±»»Bttil HtR6nmWCoiFe 
lJKi:Ji©?l 2 nm^N i 8 2F e i 8 £*&JS£: <D 2 if 

TffataittJi i 5 t±u&mi±m \ i tv 

Fe, Ni, CoA^*ixe>*r$tr-&^ NiMnS 
b, PtMnSb?0^-7^^;K Cr02 . ~v If 

h^ft^-7^ 7^7 7^^§ 

oa^Ott«tt»W^fe, Co-Pt^l Fe-Pt 

[0 0 2 8] #^-0»«tt»tt*LJl«t(Cl8e>tt-5t>0-C 
IC-etL(C^LT©:^^tt(C<gn/cN i 8 F e 2^&JH 

5-i^§f5, «»*tt©f+*tt, M 

[0 0 2 9] «Mlc«v**»ttfcLTttU Al 
2O3. S i02> MgO. B2O3, A 1 N, CaF 

Bite, s^if, cvD*«>it*rii«[26Jcft 

^ttSv^l, A 1 -H f 3?<o&Jg£&Uf:/7X 



[0 0 3 0] fcfc^SSJfcto^lgoKft^ * V KBlc*5tt 
[0 0 3 1] JKTOttW-Crt:* R8U£S«U:*-5fc«>BI 

^RaSSKttS 1 3d»e>ttS5HKtt»— h 

1 *r<S&5£teJg 1 3/TlBWWi 1 4/ 

2 h>*/u»<fr £«b(cfgi x ^2 
Riap, R 2 APigj|t5. ::tR iap>ri 

P. R2AP>R 2 PTS)5o ARl=RlAP-Ri 

[0 0 3 2] 12 2 14, m 1 C^tMTMR^T^ib^ 
TRM«f©^Sli0. 5 ninft<D&r*X-tbZ> 0 ft 

u&&$:m*±mtzt%— memqu 1 0 m a senses: 

14, ^ITMR*tC-5 0 OOe^MW^DL 
T±tt3*BH±Jii K <f>llHMM±J|l 3&VT»3SBH4 

biEftiJ{cJ»?lt-5^^Sm-K#1#tt^te3o(DM/jro 

1 5, 5 0. 1 2 00e-C&<5 0 C CD&#OfiI{4, ^ ^ 

mn. T&&mi±m 1 5*5<tt5^m*attJH 1 3 of* 

(fiJlTUBJCHc 1, He 2. Hc3<tB5IE) idtS^ 
t5«cHitt«#H^ H<Hci-ett#»BttJBo8<k 

ttttE£fflSlCWfC»oTV*Sa^ Hcl<H<H 
c2<H<Hc3-C(i, T»S*attJi 1 5<0«Yt*>Ste 

zizwffizffio. m2ic^~rxo{z^ &mmi±mm(D& 

1 P + R 2 p — *R lAP + R 2 P-»RiAP + R 2 AP 

[0 0 3 3] El 3. 04 II. illC^f^lTMR*^ 
Offifcfi£ff-e(0«Il-«JM#ttS:*^-cv^S 0 0 3. 0 4 
fc ^i-®igii0 2 (c^tfE - BDiWtt * <D 4 4 
LfctO-Cfci. Bl3 0||j»-C*-r«fiE-«J|L#tttt. 
B*H«:-5 00OeH40Oe «Hc2) itjf 

5it^s, -Hc2<H<Hc2<Dmmvm5\&m>9& 
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tpBBSMBttJB l 3XtfT»ai8SttJB l 5 <&Bfrffctf:ttE£ 

Jr-5 0 0Oe?i^l00Oe (<Hc3) £-Cf§§IL 
-Hc2<H<Hc20ffiS-Cif?l?r^ , 9igLT 

1 3e0«{fcl*»E;£fi#f-* T8fR*Kt4H 1 5 

-eix±»sft«ttJi i i^wfc»ma«ttiH*i*i#a»£fii# 

H3<0»^£tt»fto-CV** o 
[0 0 3 4] «SlWfC, «fMMftfi;fc#ft&ffl^T<^5 

a 0 w fc*«U H«c±«fBai«ttJi l 1 (omitftfai: 2 

*o#rt:H:aT«> J: 5 (cfts c 
[00 3 5] a l 1" : R1HR2P 
"1 0" : R i p +R2 AP 
"Of : R1AP + R2P 
"0 0" : R iAP + R 2 ap 

o 4 ofiDHHWi: 4 oa)Si^t;H66tWS-fi:S 
j^-f^p #fiTMR*^4oo«^kfiajiJH:v^-rixfc» 
9 > ^F»%tt-Cfo5o r.coj:5ftJiftS 

fcta*. #lTMR*f l 0 4itft5±»»«ttl l 
l. ipRHMtttJIl 3, TAftUBttJIi SOlBlctn* 



[0036] ipmtttt-cfcsttftjeai a i o w ^lataM 
t &{t&&\ "or <o»fit«[«>fttt. ( r i p + r 2 

AP) - (R1AP + R2P) =ARi-AR2x X'&> 
9. til b>*/MS*fc*2 h^*^*^^*«ttttSE 
MARi, AR2^^5rR^-r5 0 "fftfr^ A 
Rk AR2^l5^LV^«^(Ctt, Kfbia?iJ "10" 
t. mV&M "0 l w *>W3»Jl*BI8£ftSo tSoT. n 

1. AR2^ft45wiM5-C*5o Mill ARi 
-2AR2-Cfctill ±i$0 4o<0K{tffi?U«c*tJ^L^: 

flg-Cfo^o roct 5 ft* h>^»^K««6tSE{t:* 
[0 0 3 7] 4^»(0»*lTMRSf*?l^ 

E*fr-e»ft<* a io" cotefitffl* 5 a o i M office 

[0 0 3 8lE*»«<0«ii*tt, 

«tc*trt;-r 6«{OEW*-C# £ <£ ? 1£jE*g>SMM»5I 4: 
ia^*te*rfflv^tttf iv^o BWUEW "10" 

cottffitt, <*o«ff;fr|6HCH<--Hc 3 £ft£B£#H£ 
RliDLTlOfflBitSrtTofca. Hc2<H<H c 3^iE 
«*H«:HMMK ^C-Hc2<H<-H c i^8# 

BfrftEJfl "10" frbmUBM "0 1" 
$>{Z\-±-Hc 3<H<-H C 2^CTH>S:^PtT, 
TWttS 1 5«^IMIM5x.f:i, H 
c i<H<H c 2<OIEB£#H £EP*0 ItSSSrOi:^ 

[0 0 3 9] *nifi^^t!i-ett^ 'pra&ffitffeJi 13^1 
[0040] u±^mLtzxo^ *m&<ommz£ti 

li, #!TMR*^l 0i;a45 4oo»ftEW#4 
^tv^cD4o(DK{tia?iJ(-4o(D^ft6iryu}&fetffl[ 
3ft«— lOWTMRfW*^*!)^ 

S:»a<fc:-t"-5 r i ft < ftSfiS:#6 r <h ^ pj^ <u 
S 0 C*UC£9, Kit. fif(lMAS:J«t8-M J "e 
#60 



(7) 



<ft!82OO0-3 3 1 4 7 3 



[0 0 4 1] (m2<Dn&<OMt&) &&WiZ£Z>m%L* 
* fmWiCDm 2 conifer JKUgSrEI 5 Sr#S LTBlM-r 

[0 0 4 2] *^m<DJtm<D£ o {C*RH§£G£t£/I 1 3 755 

4 >bfl:a[OSftlBttlKS[?-^» b «/s $ ti r ^ 5 » 

[0 0 4 3] fclC*Jt»0»»C iSMTMR*? 1 

0o»t#telcov*-ci£'<5. T»afc«ttJI l 5 
6 nmCOF eJRir^ JHJ? 3 n mCO C o i F e i R<fc CO 2 
*B»>&ttS. •TS5J£»JB 1 4 ft A 1 »{tJRd*b<c 0. 
TS^ltiilSllCiSl. 0nm(OAl 2 O3^ 

8 nm(DCo 30P t 2 o^JK^e>*5*Wa«tt/B 
1 3 /Hi? 2. 5 nmOA 1 203^7^^-5 

±A«tMii 2 3&s»jat**t* 0 TS&ifeite i4. ^ra^ 

fcltt, TUmkM 1 4 ±^*fffl3£BH£Jg 13*3 

Si 303ft5c«fiKft«riEil-rSBtt-e. £MC4 0 

[0044] * ffl^KttS l 3 SIM-Wtta 

JBlft-Ctt:, SMf 2. 3 nmiKJi^lH&flSttJB 1 3 
ttJificJR(C3fc9. WfiJR/»l. 8nm-C¥^5nm 
^ttW, RiRVl. 2nm-CWeg3nmOer 

bfcs^, ^msiiBttJi i 3tt*«a-cttan«tt«:*s 
1\ a*astttt<ci86i»v^*ufeo z<Dtzz>. *mm 



ftl. 8 n mi Lfc e 
[0 0 4 5] ±SF>&&tt/g 1 1 liJRJ? 6 n m<DC o iF 
e iJK£jR/5 1 2 nmON i 8 2 F e i 8^Mir^2 

^^fflV^T, 5kOe(7)W-ClB$rfl, 3 0 0 C C(^)B 

[0 0 4 6] * m&m&m 1 3 

*#lw#»r2cn-CV*Sfctf>. (i) * l ojltt<o»5!»iD 
«t 5 «c|^]RjSC^iIS^*»c>/ ( c5ct 1 Pfl5SKttJB 1 3 Sr/Bt* 

tiZtthiz (2) tEffiOi/- hffifit^it^ S^SPco 
[0 0 4 7] *fc*SOfctf!)*l|»fcar2lW«w*#/j:S*S: 

[0048] m3(omm<Dmm) tk^&mtzxzm 
* y ^gcom 3 0^(011*^ 6 *5,tuqa 7 

[0 0 4 9] rcOEl6(C*-r^STMR^^Fl 0(i. ± 

&ft&&m lit. ±t$&mm 12^ ^ra^ffitts 1 

3£. TWiSU^ T»»8ttil5i:^?>i* 

$n-cv*5 0 ^mssuBttJi 1 3i^2o(75?8v^mi*^?> 

4^i«il2, TU&mm 1 4{c e fcoT&£*i,T 
*5 9 , 12,14 L-C±»»«tt« 1 1 t 

*BJS£&ttS 1 3 4rOB*5J:Wt»IBai«ttJI 1 3 £TS& 
1 5 ^(OPfljc-tix-pii h>*^«SE^a£^ J: 

ol^ l 5^B^ffii^t#M»fW(: 

So 

[0 0 5 0] ftlC^ffior^MTMRSt-l 0^) 
Kiftfrffilco^-CiS^S. T»3»«ttJI 1 5I1JBKV5 n 
mCON i82Fei8JS^ H/? 1 2 nm(D I r Mnjg 
<h> ^J5 3 nmCOC o i F e i mt (O 3 JM(£>&tt6 0 
TSRlfe^® 14HA1 BfUR^&«0 , T«5H«tt« 1 
5±(CIK151. OnmOA 1 203JS*iS^^7^ L 
Tff^^tt^o &^-ClSS3nm^Co80Pt20^ 
^IR^&^a^lW^fiattJB 1 3 fc. Ill . 4nm<^A 
1 20zX'<<y*mVtbZ±%&»m 1 2^^$tL 
6 0 ±SR^KttS 1 1 {iflUlt3 nm<DC o i F e iJg 
«Ii?6 nmON i 82F e i s^&J&t<D 2mmfr 

V^T, 5 kOe^^#*-ClH#P^ N 3 0 0^^ 
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[00i5l] H 7 tt. H6^-r»5gS:*r-r5#fiTM 

£®{;:J$— dEp}JDU 10^ A^«SE4r8ttLfclRtf>Hi 
[0 0 5 2] *HJS(0?K«-?ii, Tgfl3£B£t£« i 5 

( 1 ) l 5 0>X4ltir 

0»v«tt»K*«:#Swi:3ft*H*6, (2) 
«Mc#v*-C, T*BSH«ttJil 5 0Wt*«EMEi-6ri:* 

tfiH**. (3) Tffi&«tt*OEIE«#£ftkOe» 
5 ^Ste«l|L^ffl[tt, TSB3fcBH4Jl 1 5 $rtMt^^ 

£ 9 ttttt-s r i #*nii-e*> a. 

[0 0 5 3] ***0»tt-eH:, T«3*«tt» 1 

StlfltLfe^ ±SB3S«ttJil l^rU^S^tT 
t>Av^i:H:»5*-et>*v\ * fcT«5*«ttJl 1 5 *: 

^T«-C*5. t©i5fttr»Ri: LtllMttfF eM 
n % PtMn. N i MnR*<0Mn^&R0><fe. Ni 
(X Fe 203^bKTV>^ 0 
[0 0 5 4] :©*30»0»»t, pTJttt«C*#tt 

[0 0 5 5] r<DE18tC^-r#STMR^l 0^, ± 

±.&tmm 12 k, tpm&m&m 1 
3 1. TU&mm i it. Tt®&m\±m 1 5 

tez±&&mm 1 2, T»9&«M 1 4iaot^t 

«fil2, 1 4Sr^Lr±8B3il8SttJi 1 1 £ 

i 3 kcDffl&xxftpm&m&m 1 3 tra 



[0 0 5 6] JJcKl^HttOJBttO^TMR*^! 0<D 
SJiS^felCol >TS*arT <5o T«fB»«tt« 1 5 W:BW 6 
nmOFeJgi:, Kf 3 nmOC o 1 F e il8i:^2g 
R**fcfc5. TSB«fe«JRi 4ttA 1 K<ttt^b>i9, T 
SB^BStt/B 1 5±{CJR»0. 8nmOAlJS^^^^^ 
m> 1 T o r r % SAt^l 2 0 0W(Oi*y7^ 

liWrBtaig«^a»a«wJ:S««<Ofe*, 1. Onm 
-Cfeofd c ^ra^ai±Sl3li, Jgg3nmOColII 
R/¥0. 7 nm(DRull^ RflE 3 nmCDC oJK 
JgifO. 7nmORuJRt, R»3 nm^CoBt 

tf)5JBR(*. -t^aS{t^B18*c*-rj: 
KJfr&LTiStK ^SEWIi&t5 0 0Oe«± 

* rassffitt/g i 3 <o«Kicttv^-c, t»*»i 1 4 tm 
mtzxs<??miz£^xj&mi. 1 nm<DA 1 sl&j&isl 

aiWtUTBWl. 4 nm<OJi»Kfe»lRl 2AS»fiKS*L 
S 0 JbStf&ffitffc® 1 1 ttJRff 3 nm<OC oiFeilS 

RHC6 nmWN i 8 2F e i 8^Mir^2lR^ 
bteZo ±»3»atttJBl K0J&R8L 
V*T. 5kOeWWCl^ 300t^BM 

[0 0 5 7] S»Ktt»*LfcSftB 
tt=#JiR£JBv*TV^fca&. WMttSl3$:ifi 
it^^^^tll*^ -tc0ja*iiS3O|lffi^<hf$l^ 

ft^-efcSo ua*u ms^is^teitt^ (1) m 

tf>, #fli$ir*5rt 5M n oJt»oi€^4v \ (2) S 
ftKtefcRifliv^a^KIt^ ^froJBflfS: i 9(S« 

[0058] R&«tt»^LfcMHW±#«R£ l-chu 

JLEC olgi RuR£tf>«JBReD<&, CoFel^ R 

[0 0 5 9] **5*382fi^»lBtt. *PiH3£Kt4Jg 13C 

#JfKtt«*.tfT«B3*«tt« 1 5 *fctt±SB9ft«ttJB 1 
n:fflv^tSLXx.«v^ JiT5SBttSi5, in: 

[0 0 6 0] zv>%4<omM<nJ&l&h: ^AmzizZte 
ma&&ZZk&mmZkki>lz* Ssa**offi:iH»«* 

[0061] (s 5 <omm<r>mm) mz*&mz±zm 
a^^y gi^s s <D%m<Dr*fe*m 9 *s± 1 o * 
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[o L o6 2] :^itmr*^i on±m&fift±m 1 

1 fc, ±«M6£URl 2 fW&KttJB 1 3 TST>*g 

[0 0 6 3] T8B5£«t£« 1 5 l2jRJ5 6 n mON i 8 2 
F e i s^&JSi. )gJ¥3 nmtf>C oiFeilg^2 
■JK^b44. T««»« l 4I1A 1 WttKBtfrbteV* 
TlfBSJSttJB 1 5±JCfl»l. 0nmOAl 2 O3^ 

nmOCosoP t 2 0*&jR^e>4**(B^S5ttlB l 

^/^^*t6lCJ:9»fifcSiXfcJBOTl. OnmCOA 
1 2 0 3R?fc5±ASteiMl 2^^$tl5 c ±6RS£ 
SSttJll 10«R«, JCffi*MWJPt:«V^-C, 5kOe 

±SB*KttJB 1 1 ttJR3 nm<DC oiFei jRi x HMi¥ 
6 nmCON i 8 2F e i s£*£Jlg<h <£> 2j§Jg 75>b&5 0 

4 co/gjs, *fc±SBSftaattt» 1 1 . m&m&m 1 5 

[0 0 6 4] -j&{c b >^/u»^0*a»W/jr**DB« 
m&M 1 l/JiMUM 1 2/^M5ft«tt» 1 3/TSB 

^® 1 4/T«sfc«»Ji i5<ooh, ±*e5Um±ji 1 

CtUCfc T&mm 1 2, 14^KV^«LV^4»^ 
(ct>> ±tfB3ftlS1£Sl l/±»«»JIi 2/tfWI3*aStt 

e 1 3 1 h ^^m^<ot&^mR 1 p> r 1 

AP(cit-<, fWSSfifctfUi 1 3/Tttl6»I 1 

iSm, ±SfB»«ttJBi i<o^£:7;*- hy y^77^M 
^-v^ y >-^ott**to*fcj: MDilto. 25,2m 

[0 0 6 5] h >*A4^0ttttltoMfP»:, jg^ffi 

ffc"f*. t£oT. i9jEflt^«tt«[*:«|«ir6BW-e 
[0 0 6 6] Hi 0ttH9IC*-r«a«:i*o#*TMR 

[0 0 6 7] *3llK<o»»^i4, B 1 0 ic^-T ct 5 (CT 



SBSSKttJB 1 5 0««p*Hc2JCtt'<±ffl55fiKtt* 1 1 O 

ck 5 sc. JbSBS*BStt« 1 1 co-ffl^TSfl&ffitt/g 1 5 ic 
it^'h£<jQX£;ft,T^£^#^fe<5 e 5^n>*»&* 

anx-tfeitt«*^St4*SS*«toj|fcla^v^*4 

So 

[0 0 6 8] ^cDmo^Uffico^^^. 

wfca*U*6££ fee St* 

[00 6 9] ±ffi* 1 75MS5 5 <0&»<DJ&1&tZ# 

6*iTMR«rl^Btt2lh^;^-C*ofc 

w<i:(i:^9 £-Cfefclr\, 

[0 0 7 0] *fc±E*l75SJB5 0Klft<DJBl*JC*5V^ 

[0071] (16 <omte<oMm) 5^ 
ft^^e 6 0*H<0»li«:Bll l*5«fcU<Hl 2 

Sr#«tTR«t5. Hi 2tt*3H6<z>«*<oa«^* 
y M0-o(0^^ y ir/uco K79h Sr^-f ia-cfc 
9. Hi lliBl 2«c**-fflK*A-A' -C^^eyir/w 

[0072] :ojat©»ioB«^*JSiiiit 

^^^t^MTMR^lO^:, Mh7>i? 

3 <h$riSx.rv>^ 0 
[0 0 7 3] rcOalJR 3 t*lTMR*f 

lOlt l<0*B±«cJBrilS*t* 0 I«hy 

3^y- hi 4517— K* 4 2 ± 

1 ©«*jctt, atRh7>-^^^ 3(o vi^om 

[0 0 7 4] roaRh?>^#3JilcJIIUHfeltB(8 
sW»*SnT*0. ro«Wif6»K6rttCifeJRS (-fe/u 

^ Lti« h 7 >^>^ ^ 3 <0 K W >S«5 atc&fcc 

[0 0 7 5] -tr/Ut/U— h 9i:{Cfl— aB^CO-fe/U^U 
- h 9 t««W«c«JRrS J: 5 CMTMR^ 1 0^ 
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^2 0{c8M5t£*L-C^6 o l^ot, #1TMR^ 

i on-t^is- h 9 ^^-^^2 otf&m-r 5, am 
i*sraifcia/K2 2tcffit>n-cvN5o 

[0 0 7 6] /^lll, 1 •*&*f68frl$ 

[0 0 7 7] TMR^10*i<¥»»@K 

[0 0 7 8] ^fiTMRlR^OflSffSttJOtt, H 1 1 «C 
*-r»#ii*j»8, At*?*— #1*2 0 

Jfc«JM:Hlr*a. »#ii*l»«CH:, #ITMR«f«:i 

SSftS-frSlctt. Sl^«8, &t> # x-^^2 0ic«c 
f0 0 7 9] EflH**(0»#i&*tt\ HJSLfcJ:^ 

5ISr*a*-&to*Tfflv^ntfiv\ «*tf, "10" ^ 

* flBtt, ft^«#*rifii*CH<-Hc3i:<c*BSffSrRniDL-C 
*DHSMfc**Tofc|ft, H<Hc303E«#«rHl»D. 

- He2< H<© ftHilw L-C«»* 0 (CM^C 4: {z X 

# oT#?>ti6o 2 0BKI»O»*ill^-CB:ttffl«ft«:5F 

mvhz> 0 u i o" "o 1 w (cs#^^^/t 

»JCW:-Hc3<H<-Hc20<iaffSrH«iDU'C. 
•fflll 5«Wttr«if4£Hl#K:***.fcll. H<H C 2 

[0 0 8 0] fticE»ttf«loBt*au«ifflcov^-CttM 

/uE«fflf«oSt*UJU«:. Ell l^r-^2 0^f># 
STMRftf^-l 0(c-fe>^*at4r«U-C. h 

[0 0 8 1] JSJIT. ***0»«(C*5*t* 2 try hK» 

*«^*wj*tt*cov^T*a-r«. Bi3tt*wfco» 

aftl^ttt^-CfcSo 2 ictt, 7*— # 

»DL0 v /DL0 (DL0/H IC-^OJIR-a'S&tt 
LTV^S. x — ^jj§D L0, /DL 0KH:BI»tf> 

*A^*iftK*n-cj3 9. *«*«:«j*u safer >^ 3 1 



TMRSflO^ -otDiltR 3 ££*TL 

T*S 9 > iStR h 5 * 3 to— *0«8lttBI 1 3 (O P 

IK h 7 ^ 3 <oy- Hi!7 - K»W L 

>y^^ 3 i:7-^jS^rfl(:#lTMR*f 1 O^ffiB 

TMR^l OSreH-fSCtfe^fiET-fcSo 
[0082] ^ b 1 ir/U 2 OBEftfflf««rK^m-r §8J- 
It. ^ f f-^^D L OS^f-^i^/D L 0 ICS^ J 

/DL0i-)ltEi:/yft-^«o 

HtftVpli* fiSJ^tf^^— fe/U2 a&U^y^— fe/^-2 b 

— fe/U2 a tffflWcZtlZtmmiC^ -feyU2 051{Rh7> 
i;*#7^igi§U f-^SDL0Oifill 
2<0*aTMR*^ffi*«JE«4:«f U<*5o 1214 
r-^SD L 0^t>*f-^iS/D L O^lfiJrltK 

V\ 1#*->U Steffi L*«Hltt**tS 

f-^»DL 0<O«fittt-fe/U2(OSa»Wr«J-*t^L 
r4oOR45«E(IS:»5. — r-^/DL0 

*WlcS»r:':/3 lOffi^tctt, yilfir- i/m&V 
p — #iftD L 0^ma<b^^mi£75^i|il$ti,m^ 

[0 0 8 3] (17 (OHiaO^ffi) * fciaattacDBS^ 
tgt?^>5 0 Z<om&$:&7<Dmite<Oj&mt 1X01 5* 

a««Bt^au«f«ci3«t5. *»TMR*^«<tiajij 

MRSfirtm S2{c^-rmiE-a^ttS: ; ^t-e 
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I4B15 (b) «c*-r«t5Jc*arii^.|ft8(c«SttS:SEU 

Hi 5 (c) k:«-TJ:3«ciB*filO*at»J|L|cJ:9«{t 
*ffl**D)H4*ift«£iJ 7^7v^t5e 01611, *co± 
ftftBttVl l©«ftK»cf|6 5^-^*DLO«>«EE 

»t:*:f-^iS/DL o tttmLx^Ltzm^mv^ 

-7 V ^*-^«ttV p USt-r «*tt4rffl*^i3-&5 t , 
-[0 0 8 4] 

"or : A^T^S 
w 10" : IE. S:*>±a$9 

"00": IE. iL*>T&*> 

^fflV*«TMR*M*9, £STMRUf^<Df2 
Et§^-*<£>K*tt5L;*rft. aSEKULO^JD* 1 
ffitt. «TMR»f©ffl*m «J6ttiO*^Bt 

V\ Bl 7(Cft, SftO#lTMR*fl O^r-ocDx 
-^24 (c3t?iJ(cKfiUfcS'&(D^ V -ir/HEBB* 

TMR^^F-fCftiillR h ^^gfctt bixTV ^t^/t 



[0 0 8 6] IB6<o*16(^»jSco»*y*ysiB 

htix^^r^K 0 i sic^-ri o\zr-?%k2 oco±jc 
■IHfelUR2 2*r*LTR»tTfcAi\ fc*s. 018JC 

[0 0 8 7] 

fti:#5TMR*w*««[©**, JaJiVWT+te 
[HioiRiftRn] 

[EI 1 ] *&W<nm 1 ^^ffiOT^C^^^^lTMR 
[B2] Bllc*-r**TMR*-T-«)*J|l-«JE»tt* 
[03] HI 1 (C^t^lTMRir^K#-tE#tt^ 
[04] BO 1 «-*1-#STMR* : ?-<Ofl5llL-fl:EE»t44' 
[0 5] *»WOjg2 0Jttfl5»»:^^6*iTMR 

[0 6] &&w<Dn3<Dnifo<7>j&mzti>t>*z&mTMR 

[0 7] H6Jc«-r**TMR*-¥-0«||l-«BE»tt«: 
[0 8] «0^Ol4OlftOiil^^5#lTMR 
[0 9] ^WWi5(0||l«i{:H>-5t;fTMR 
[010] B9C^lTMR*^IKff-SE»t4 
[011] **Mtd«t5fia«^^y3SBa5SB6O|tlfi<0 

[012] m6<Dmm<Dj&i£<DmsL**:y&m<o\sj7 
[0 1 3] *ftmz£zmn**})mmzfrfrz>**!) 

"fe:/i'EB£«5tttfc* Lfc¥ffiEL 
[0 14] ^JSISKiSKft^ y3SBlc*3«*SEftfflf 

[0 15] *J8M«cJ:^K«^^ey|K|ttjci3^5«at« 
LfcE»W«tt*fcH L«i:i3lt5«TMR* 

[0 16] *^^«cj:e^>^y^jl(cib fc ^5m^ 
[0 17] *»M^B«>^y«B*c*5«tS^^y-fe/u 
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